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Introduction
Over the past two decades, there is no other trading partner that has gained as much importance for India as China. While the magnitude of trade flows with China was close to zero before the onset of Indian trade liberalization in 1991, trade between the two emerging economies has steadily gained momentum until 2011. In terms of numbers, China's share in Indian goods exports has risen from below 1.0% in the early 1990s to 1.7% in 2000 and 5.5% in 2011, making China the fourth largest recipient of Indian goods in 2011. Relations are even more pronounced for trade flows that go into the opposite direction with India importing goods with a value of more than 50 billion USD from China. This corresponds to an increase of the Chinese share in the Indian import value from 0.1% in 1990 to 2.8% in 2000 and 12.0% in 2011.
1 Since a few years, several high-level government meetings have been taking place to discuss trade relations between India and China. One topic that is frequently on the agenda of these meetings is the use of antidumping (AD) policy and disputes related to it.
2 While China has initiated only 4 cases against India, India has initiated 147 cases against China of which 120 ended with the imposition of measures against Chinese producers. In relative terms, this corresponds to 22.4% of all Indian AD initiations and 25.1% measures that India imposed against its trading partners worldwide between 1995 and 2011. Roughly every fourth Indian AD case is directed towards China. No other country worldwide is targeted by its trading partner as frequently as China by India.
The AD rules are part of the General Agreement on Tariffs and Trade (GATT) and allow members of the World Trade Organization (WTO), under certain conditions, to impose restrictions against foreign imports. If a particular product is dumped into the domestic economy, which legally means that it is imported at a price below "normal value" 3 , and if, additionally, dumping causes material injury to the domestic producers, then the domestic industry can file for AD protection. GATT Article VI and the AD Agreement stipulate that the government can then impose protection, which usually comes along with the introduction 1 Authors' calculations are based on trade data from the UN Comtrade database. 2 See newspaper article in The Hindu, "India-China meet to discuss trade disputes", 15 April 2012, as example for Indian press coverage of one of the latest meetings covering AD issues between India and China. 3 The normal value usually corresponds to the price of the product in the ordinary course of trade within the country in which the product originates.
of an AD tariff on the "dumped" imports that are imported from the producers in the target country under investigation. 4 Among economists, AD measures are widely regarded as a form of protectionism that allows governments to safeguard the domestic economy from foreign competition, whenever there is demand for protection from domestic producer industries. However, as most economists would agree, trade protection had a detrimental impact on trade flows during the Great Depression of the 1930s, thereby worsening the economic situation at that time. For this reason, economists and policy makers have been wary of a repetition of such a scenario in the current economic crisis, referred to as Great Recession.
Indeed trade policy has increasingly become under monitoring worldwide.
International organizations such as the World Bank have been analyzing extensively the use of temporary trade barriers, which provide governments with a way to raise the levels of trade protection within the rules of the GATT. 5 In particular, Bown (2011) includes detailed country-specific reports on the use of AD policy during the crisis. These reports reveal that most countries in fact have not reverted more often to AD policy or other temporary trade barriers during the crisis. However, Tovar (2011) who focuses on India provides some evidence that this general conclusion does not fully hold for the case of India. Using detailed product-level data, she finds that about 4% of products have been under AD measures in 2009, which is more than would be predicted by the linear trend established from data in previous years. She also finds some evidence that India has raised its level of protection in 2008 and 2009 by not removing AD barriers that were actually supposed to be removed.
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Also more recent evidence by Bown (2012a) shows that the group of G20 emerging economies, which India makes part of, has increased its level of protection in 2011 compared to 2007. The remainder of the paper is organized as follows. In Section 2, we briefly discuss trade relations between India and China and their evolution over time and provide some descriptive evidence on the use of Indian AD policy against China. Section 3 introduces the data and the methodology that are used in the empirical analysis. Section 4 presents and discusses our findings regarding the impact of Indian AD policy against China on Chinese exports to India. Section 5 concludes.
Indian-Chinese Trade Relations

Trade between India and China and its characteristics
India and China have been among the world's most dynamic economies over the past decades, exhibiting economic growth rates that have surpassed those of many others economies in the region. The annual average GDP growth rate of China has been 10.6% over the last decade with double-digit growth rates in almost all years, but also India has grown at a fast pace with an average growth rate of 7.8% in the same period.
[ Figure 1 ] Figure 1 shows GDP growth rates as reported by the IMF and illustrates that the Great More recently, quarterly GDP growth numbers for India in 2012 have fallen to rates between 5 and 6%, raising the attention worldwide and triggering the IMF to call for a "wide range of structural reforms" in India. 8 Given the counter-cyclicality with which AD policy has typically been applied in the past 9 , the increased use of AD policy by the Indian government would not be a surprise in this situation. However, as Marelli and Signorelli (2011) find, large economic growth rates in both India and China have been very much supported by trade openness in the past which would call for restraints when it comes to trade policy if these results are taken literally.
Besides revealing recent trends in GDP growth in both countries, Figure Since the increase of trade flows from and to India is a trend that can be observed also for other trading partners than China, it is useful to calculate the share of China in Indian imports and exports as relative measure. This is shown in panel b) of Figure 2 and reveals that China has also gained importance for India as a trading partner in relative terms. While shares of China in Indian trade were close to zero until 2000, these have increased to 12% for the import value and 5.5% for the export value in 2011.
[ Table 1 ] Organization, into which traded products are classified.
As shown in Table 1 , imports from China are concentrated in relatively few sectors.
Particularly eye-catching is that machinery has gained much in importance, accounting for more than 40% of imports from China in 2011 and being the sector in which India imports most of its goods. Although it has been the most important sector in terms of import value already in 2001, the share was considerably lower at that time with a value of 23%. India imports also many chemical products, which accounted for the second largest share of imports in 2011 with 16%. The base metals sector is the third largest sector in terms of import value from China with a share of 8.6% in total import value of 2011. The share of import value in both the mineral products and the textiles sectors has declined. While more than 20% of the total import value was created by mineral products in 2001, this share has declined to 3% in 2011. Textiles experienced a similar decline from 11.9% in 2001 to 3.9% in 2011.
While it is insightful to know to which sectors the products belong to that China has been shipping to India over the last decade, the left-hand-side of Table 1 does not reveal whether these trends are specific to China or whether they concern imports from all countries.
Therefore, we apply a Balassa (1965) type of index on the Indian import data. Calculated for China, this index indicates how much each sector contributes to the import value from China relative to the contribution of the same sector to the import value from other countries. In other words, we divide the sectoral share of imports from China by the sectoral share of imports from all countries except China. This gives us an indication how important China is with respect to imports in a specific sector, compared to India's other trading partners.
The values of this index, calculated as just described, are shown on the right-hand-side of Table 1 . A value of one for a certain sector corresponds to a situation in which the weight of this sector in the Chinese import value is exactly equal to the weight of this sector in the value of imports from all other countries. If the index takes on values that are greater than one, it can be interpreted as evidence for a comparative advantage in the respective sector of China in Indian imports. With a value that is smaller than one, the respective sector has a larger share in the import value from other countries than in the import value that is shipped from China.
Results show that China is dominant relative to other countries especially in the footwear industry that account for a share in Chinese imports that is almost 15 times larger than the share in other countries' imports. Prevalent, but less pronounced, is the dominance of China in the imports of products from the chemical, leather, stones and glass, machinery and transport equipment industry, respectively.
[ Figure 3 ]
In Figure 3, Consumption goods are only present to a small extent in Indian imports, so most final goods seem to be produced and sold within India.
Indian antidumping policy against China
Between 1991, when India initiated its first AD case, and the first quarter of 2012, India initiated 650 AD cases against its trading partners. In 1994, India initiated its first AD case against China on Isobutyl Benzene, imposing a specific duty for five years from 1995 to 2000. On the whole, 148 AD cases were initiated against China which is roughly 23% of all cases. Over the 2000s, India has not only become the main user of AD policy worldwide, but is also the country with the largest number of initiations against one single trading partner worldwide.
In order to shed light into the patterns of Indian AD policy against China, we calculate how many imports from China in terms of value are under AD protection making use of the annual data on Indian imports from China at the HS 6-digit product level that can be found in the Comtrade database of UN. Figure 4 shows that, in most years, more than 10% of the Chinese import value has been under AD protection. In 2009, it was even more than 16% of all imports from China, on which AD duties were collected or other measures were imposed.
In 2011, this share has come back to 10%. Tovar (2011) who uses the same data sources and calculates the share of total Indian import value under AD protection, not restricting the analysis to China, finds shares in the range between around 1.5% and 3.5% within the last ten years. 10 The fact that Chinese import shares under AD are much higher illustrates the Indian focus on China as AD target.
[ [ Table 2 ] Table 2 shows that Indian AD policy has been applied against China in 13 out of 21 sectors, where the definition of sectors follows Table 1 . While AD policy is typically viewed as an "exception" to the most-favoured-nation (MFN) principle of the WTO rules, also by the WTO itself 11 , Table 2 shows that AD protection of India against China has in fact become the rule in some sectors.
Heavily protected from dumping is in particular the food and beverages sector with in some years more than 70% of the import value under AD protection. In 2011, this share has decreased to 33% which is still the highest share across all sectors. However, one needs to take into account that the amount of imports in this sector is relatively small as shown before in Table 1 . Also textiles and plastics and rubber are prominent sectors for Indian AD policy against China with currently around 27% of imports from China in both sectors under AD.
Among these three sectors, textiles is the one into which most imports from China can be
classified. An important role in Indian AD rulings also plays the chemicals sector with 16% of the import value under AD. Mineral products have been prominent in Indian AD rulings until
2009.
Our analysis demonstrates that AD plays an important role also in small sectors such as food and beverages -something that would likely not be revealed if we simply counted the cases for this sector. It seems important to consider the share of imports as additional indicator on the use of AD policy, since only this indicator can provide some guidance on the economic importance of AD policy.
12 11 See http://www.wto.org/english/thewto_e/whatis_e/tif_e/agrm8_e.htm. 12 As discussed by Vandenbussche and Viegelahn (2011) , this indicator may in fact underestimate the "true" economic importance of AD policy. As shown also in this paper, trade flows are likely to be depressed as a To have larger import shares of consumption and capital goods covered by AD seems to be a new trend in Indian AD policy which was prevalent at least during the last three years.
Trade Impact of Antidumping Measures: Data and Methodology
Having provided in quite some detail a descriptive overview of Indian imports from China and their characteristics on the one hand and Indian AD policy against China on the other hand, this section now aims at identifying the impact of AD measures on trade flows from China. In order to perform such an analysis, this paper relies on data from two sources.
The first database is the World Bank's Global Antidumping Database (Bown, 2012b) which contains data on all AD cases worldwide. For India, the database starts in 1992 when the first [ Table 3] consequence of AD measures which has an impact on the size of this indicator. Therefore, the import shares cited here should be perceived rather as a lower bound estimate of the "true" economic importance of AD policy. that the use of an estimator that can account for zeros is particularly relevant in our context.
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If we simply took the logarithm of the value or quantity of trade and used an OLSbased estimation methodology, all observations with zero trade would drop out of our estimation sample, not entering our regression. This would likely create a bias of our estimated policy impact: if AD measures were prohibitive and caused China to completely stop exporting the product under AD, then we would likely underestimate the true impact of AD on Chinese exports to India to a large extent. This is due to the fact that zero trade flows are excluded from the sample when taking the logarithm.
The PPML allows us to consistently model trade flows, since this methodology can be directly applied to levels of trade such that zeros do not drop out. In particular, we estimate the following equation:
corresponds to the value or quantity of Chinese exports to India of product i in month t. and are monthly and product-specific fixed effect, respectively. is the error term.
, , , , …, , are dummy variables that have a value of 1 in case an AD measure is in place 1, 2, …, n months, respectively, after it has been imposed. Estimating the impact for each month separately, we can derive the dynamics of the impact of AD policy. This is particularly interesting when using monthly data as we do, since we get to know if exports from China to India change immediately due to AD protection or if it takes some time for them to adjust to the AD measures. We also estimate equation (1) by simply including a dummy that takes on a value of one always when an AD measure is in place, which gives us an estimate of the average policy impact.
Equation (1) 
Trade Impact of Antidumping Measures: Results
This section discusses the results that we get for the impact of Indian AD measures against China on the value and quantity that China exports to India, when estimating equation (1) with the PPML estimator.
[ Table 4 ] Table 4 is a regression table that shows the results for the export value and reveals that AD measures have a significantly negative impact on trade flows that fall under these measures. The estimated coefficient for the average effect is significant and takes on a value of -0.16. This corresponds roughly to a 15% decrease of the Chinese export value to India after controlling for time and product-specific fixed effects. We also find significant, quantitatively larger effects for some months, when allowing for a heterogeneous effect of AD protection over time. In particular, we find significant coefficients when looking at the impact of AD measures three, four and six months after they have been imposed. Figure 6 shows the estimated coefficients for each month together with the 90% confidence interval. Although we find that coefficients are not always significant, which may be due to the fact that we are considering only 47 products in our panel and therefore have too few observations in the cross-dimension 14 , we find a clear pattern of a negative impact that immediately follows the imposition of the AD measure.
[ Figure 6 ] Table 5 shows the results of the PPML regression for the export quantity. Here the impact is estimated to be even stronger with a coefficient of 0.28, significant at the 10% level. Again, when splitting up and considering the potential heterogeneity of the impact over time, we also find significance for the second, third and fourth month that AD protection is in place. In addition, the coefficient of the dummy variable that has a value of one if the AD measure has been in place for more than 6 months is significant. Coefficients in between, despite not being significant, seem to generally fit well into the estimated pattern.
[ Table 5 ] Figure 7 then again is a graphical representation of results with a graph that looks similar as the one in Figure 6 . However, evidence for an impact on the export quantity seems to be a bit stronger than evidence for values. For both values and quantities, we can nevertheless reliably identify a negative impact.
[ Figure 7 ]
The fact that the impact on quantities seems larger than the one on values may be due to an impact of AD protection on the export price, especially given that the Indian government imposed on 3 of the 47 products that enter the regression an AD duty, which is only applied in case the price of the good does not exceed a certain threshold. Such an AD duty provides incentives to Chinese exporters to raise their price.
Summarizing our results, we find that Indian AD measures are depressing trade flows from China during the Great Recession. This is in line with what has been previously found in the literature. As additional finding, we reveal that the impact of AD measures is quite immediate, so exports are jumping down to a new level rather than adjusting slowly when an AD measure is imposed. The impact seems then to be quite stable over time.
Conclusion
This paper provides new descriptive evidence on the trade relation between the two "Asian giants", India and China. While trade values between the two countries have increased by a factor of 30 in the case of imports and 18 in the case of exports over the last decade, no other country is targeted with AD policy as often by its trading partner as China by India.
In this paper, we have shown several interesting facts about Indian imports from China. In particular, it seems that machinery imports have gained much in importance in recent years. Also chemical products and base metals are imported much from China.
Equally, footwear plays an important role in trade flows from China to India, relative to imports coming from other countries. Regarding the type of product, it seems that especially capital goods have gained momentum in Indian imports from China.
AD policy seems to be applied to a large extent in the food and beverages industry, but also in chemicals, plastics and rubber, and textiles. The import value from China that is covered by AD measures exceeds 50% in some sectors, so that AD policy is rather the rule than the exception in these sectors. A recent finding is that AD policy has started to be applied on capital goods and consumption goods during the Great Recession. However, AD cases on intermediate goods are clearly dominating Indian AD cases against China.
The paper then takes the most recent AD cases initiated against India in [2009] [2010] and estimates the trade impact of AD policy, using monthly data. AD policy has been intensively monitored worldwide, especially during the Great Recession, and our analysis contributes to these monitoring efforts. We find that Chinese exports to India decline significantly with an impact that is stronger for quantities than for values. The impact is found to be relatively immediate and quite stable over time. 
